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# ^ls-g- S Ajo ^ ^cK'f-ofl * ^ 4ej7.ll 

g fr^i ^-^^4 ^ oflig- Also)) ^s>7il 4-8-* <r $14. " 

£ 1 

£$.2l #¥!*!.- 41^ 

£ * #«a*l £tt 4«M 1* 2#4)£ *4 ^lioj Saos-2 >Hliofl ^e)^ nfl, ^.£0)1 4 = 

4]££| f^f-g: MTT 34 ALP(alkaline phosphatase) *^2] £4-1 44vfl ^sflHo):^ 

£ 2tt £ £t 12] ^io]) 4= <^1 JL41. 44h5 ZtEflaolj!, 

£ 3* £ 1^2] ^ >a^fl 1* *«Jfc S^2] 4^ #(Sham)5, 17B - <*ASaKI*(E2)* ^ 

$ ? ^ €3 2) -^TflS)- ^ H)li7^ H}H^ aSfl = o) 2> 

£ 4fe * £t 4*MI 1* ¥^t> €32] ^(Sham)^, 176 - •HliSeM £ (E2) -g- *oj $ £ 

^3^2143 jl, 

£ 5fe £ £4 4^1) 1* ^ (Trabecular bone area; TBA)« 4(Sham)^ 

17B -^]i-E4^^-(E2)*^^^ ? g rfl^ 43^ j^si ^EflTj)^^^ £44 ^H]| = ol4. 

E6£ £ ^###SAMP6 ^i^f ^(xio 5 u nr)#^4 a^o] 

£ 7£ £ £4 4«M SAM P6 gjj ^ 5 33 (x io 5 p m ! )# *3 « zie)]Ho| 

d O ""1 - ! "1 
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(osteoporosis)^- # 2^2] ^^ 7 > ^±S)<H b^2) ^l^^o] gojx]j7 ZLS ^«|) #^j-(^|| K) o] a<H^jl 

^ ^8* ^^2] 401 f. o^e] 7,4 A^ll-ofl s]sfl ^-6.4, ^'Jl^sfe 
4^1^. i-^. *|^# 4M. Hfl. H+i 0^3,^ jji^ ^ 7])°14fe 5tt^« H J!tls4^ ±°]oi 

^(bone resorption level)°] #0} #^o] ^ cfl 7 fl 14~184]<fl 7>^|- fen i^f<H]£r l-di 4 

7 o V i^cf. ^1 <*$SH 3041 °)^E1 1- Q±7Y*\4f*\ ±3. q%7)*H *) ii£ 4 «■ 

^±7} ^^S] ^4^4. a ^)^ 7H) ol 5^ oliS^ *E7f^*l ^^t-fl, o] ul IL-7(interleukin-7)-Hl 
21^ aJH^ B- «9 4^(B- lymphocyte) 7 r 4^ ^8^^<H #^(bone marrow)<>l] B M)S. ^t 1 ^)] (pre - B cell) 7 r ^-^ 
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Eli o|S ojsfl IL-6^ ° 0 H f^J-^H 43" Aflie) ^7H?)°S. 1^" #%=o] 7 0 V4-^7ll £4. 



°14 4<>1 #t*»fr 4°lxr £li>-4 i^d#. 4*1 ^1^71 O|^o| ^A^oflT)] OIC^A^ 3)^- ^ f"tf.2.£. 4 

44°lW^ S!?7 r i^^ofl 44 #4^ ^ OL X]g.4°\] tJ]4 34 f^jl JJcf. SE^. ^/flTilaj O.S # 

*l£4 4 13003 %Z]S] Al^J-ol ^Ajsjo} 3 o. s o}.^ o| o.^ oVo S cj ^ 7 |.^ jjj o. S o^s] 

7) ofl^- 0 !], ^iTilajo] 4 7] £4 ^S^HHfe 3.$] 7fl*H S£ ^# $U4. 

^71) #4^ *]S>J3. Slfe i-^Sfe (estrogen). <flS.a^lH 44#3 iEl|3.oj = (androgen 

ic anabolic steroid), tltf'S, ^1^1, °1 = e|-§4£-(Ipriflavone), H 144 D 3 f-<>l &4. £4 1995^ 

°14 ojH4°IHte «>>DlicMl>i2iilfl6lE( ainlnob j sphosphonate )^ i 1997 ^ nj^ IsjAVdjilyCoO^-Hfe 4«i 
^-g-Sfl 2:^71 (selective estrogen receptor modulator, SERM)5.^ 9\ «^-§- sffe e^A] sfl ( raI 
oxifene)* #4** *lS4|S 7j#* 4 544. 

4 l^f 1 ^21 ^4-§-°l q-Efuffe sjo. s 433 544. ^34 '#4*** 4#3 #7] ^^©.sfe *ls.« ^ sU 

Dj #7] +0)7} ^*M4. 44*1 4** ^71 434 4£ ^-3r-8-°l £2 <HiE^|. cpfl 

t t 1 SI* 4# ^4 44* 434. 

°H1, £ tf«S*Ht* ^4*ll» 3^*1 2:44 44 4-#§-°l a#4|3E# *4*1*U 4#Afljtsi 

*^4S4. 

t^^l ^l-V -i'-x!- sfe 7| t^j *M 

#* 4^}^ 

aj-71 t^47l 3*H. ^ #3 5J-4#^]5. ^7fl Ajj^^)] ^^#-8- Tfl^g- 

^4. 



*«4. 

°14, ^t^-i-^Mlsi «^*4. 

€■ 471 ( a )« « (b)?°IH 44 44 a o]^o. s ^j^l- #, Hfe ° s v #^-g- 

«| o.s ^##* 7fl^t>-4. • ' 

(a) 4i£, ^Jfl. %7l, cfl^, o] ^7l7K ^-^-4 * «J14 i ri; 

(b) ^(SEfe cfl^), 4f-(3*r°l-£. 44e«), 4^-f- ^ aj^^. 

47HW, ^efTjfe 44 S£fe a o|#s] 5>7l ( c )5s) >84^l 4** 5L44 ^ Si 4. 

(c) £4, -fHJ-4, 4^ (*M-¥-a), 4^, 4^. i^, 44 £ 3] 4 
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AjAH]oi|^ fe zjzj. 1) gj #4, 2) *7l $ 3) *7l * 44. 4) #4 m^S. 4* 4* S tD=I 

5) #4 ^4 5? 7))4 6) #4 2^ 5> 7)14 7) #71, «]*K^2. * ^ g) %7) MJj ^= g ^ ' 

* 9) #7i, qan**. 44 <fl)^ 5! 7)13)51 ^€ £4 #. 44 at tt^f«^s ^##4 

7)1444. 
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4 4^4 Hlt3j$ *H°H4fe AV 7 | ^^flS) H^a}*}. ^f-HlSAi 1) #i 2 -e£« 3^ 3 ^a. g 

44 1 2) #71 5 #*D4 51 44 5 4$4, 3) #7) 5 5? 44 5 444, 4) #7l 4 434 «144.SL 

4 444 44 4 434, 4& 1 434 5? 7))3) 0.5 444 5) #7) 4444, «I44.2. 4 434 ?! 44 4 f^Jf 

Til 31 0.5 434 6) #7) 8 434, 44 8 434 S 7)131 1 434. 7 ) %7l 1 4^ 1 4%=JjL 5! ^ \ 

434 8) #71 8 434, 44 8 4 34. >aj44 8 4 34 53 7)13] 1 4$«l g> 9) 8 434 q*K*. 8 434 
44 8 434. «Jj£4 8 434 53 7)13) i f> £44554 ' " ' " 



£ 43°)H4 4?1 £# 4«M« 4, 44 £fe 444-8- ^ 4 4*«H 44£4. 47HH 44°Jj£ 5 m*) i 

00%4 oflltt* (ethyl alcohol). 5 Ml*l 100%4 "11 U 44 (methyl alcohol) 51 43-2.3. 4^ ^.°i?4El ajsi^ 
4 51c}. 

4 434 €4 44#£ 3t#*|2* ^Al ? ]2 ##41JES1 444 44144 ^j, 0,7, nflo^, #c} ^ 

44 °1]4 314 ^lfiofl -B-g-^711 4-8-1 -r Si4. 

^7] ( a )^2l ^13J. #71, Cfl^, <?]4, ^714. 44, #£5)- 55 «144iL4 Ji°j 471)3^ f%SL £fe 7) « 4*1 



#i£(ti Jp.; 21-11^ Radix Glycyrrhizae, #^ Glycyrrhiza uralensis Fisch., #1 Leguminosae) -tl^S-g-^ (ijlf 

P*J) 7l^i-^A]7U^^S ^| ^gfl^^ol jfltfi 7|^51<>1 ^4. n^ofl ^5lt^(«^IJ»)ofl^^ u}« 

°1 * ±f-47fl 4«! 7H(Mifli)i- oil- Tfl 4H *fl^-3l-8-^ t>4Ji 45S4. #&7\ 4^ 

7114 4-g-*}^ -8-4^l7U iL24^ 4-8-* tvcf^ e>«4. ^el4 ^cflsi £^ ^3)* 47]^ 

4-8-4^1, ifl44^, #4 0 4^, *!£*-mHl ^45l<H S14. 4^fe 44^\i(Gancaonin), p- *M=*AHa24i. 
(p - Hydroxybenzoic acid). iSieflH} (Scopoletin) , S-21 ^^(Glycyrol), #21^1^411 (Glycycoumarin), ejs^ 
41-(Licocoumarone). ^S^2:-?-£(Licobenzofuran) f-21 44^§-°l 'g-n-Sl'H Sl4. 



^2) (13?^; 41^ Pericarpium Citri. 4^ Cirtus unshiu MARKOVICH, 4^ Rutaceae)fe ^•^•^■i^ ) 
°\) 3^5L 71^^ tlo^T.^ ^ 7fefl -o,, A^^uj E} 4^.5>a) ^ 

S^a^U o^a^ ^7H?14. ^3)0, Ajjfoj^ d -El£\i(d-limonine). «l|^5i|El>a(hesperidin). ") A ol tAls (m 
yoinositol), u)El-°l c flavonoid Hll#^« ^°1 4^4^ $1^. 

#^1 (41^ Astragali Radix, 4 t o t Astragalus membranaceus Bunge, ^4)-& t|lS2j°] H7}X(l£. A>^-E)n) o)S] 

°)li ^^t)H1 cflsii aif^ # 7 >, t434 7^aj^ t±#-8-^j* ^7)1^ -§.0] 0,4. ^§-o Sfe astraga 

loside I, II. IV, soyasaponon I, formononetin. palmitic acid, linoleic acid, astraglalan I, II. Ill ^^7^ & 
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tfl4(*^; 43 1 ?! Fructus Jujubae, 4^ Zizyphus jujuba MILL., 4^ Rhamnaceae) 4 444^3 (f"l>JI*3£$ )°t) 

444. cfl^ 4^4 44, «14°J a, B 2 . C4 44. 444 444:n. $14. 

$14(iS4; 4€ c 9 Caulis Lonicerae, 4 1 ?! Lonicera japonica THUNB., 4*3 Caprifoliaceae) 4 444i^ ^4(11(1 

§kxmmm°% 7143 447^ ^t-f-^w 4<§4, 44 a\^c\, $$.0 

3.^ elicit! (liriocerin) 421 flavonoid 44 <^^So]S. f-o] f-fi-SfJl Jjcf. 



4714 (ft 12 4; eHa*8 Fructus Lycii, 4 t 3 Lycium chinensis MILL., 4*3 Solanaceae)4 444i^ (mi^VM) 
°11 7)*3 tfe^s 4(ffF)4 4(1?) 21 §14* Ji*rfe A*. 4*! 4, °Me|4^. feol f^v ± 

5^ 7lfl. ±4 W) f-ofl 4-8-^4. 47142) 4^3! (carotene) 3.39 mg%. «14°J Bl 0.23 m% m 

D J B2 0.33 mg%. 1-7 mg%i c 3 ^fij. Als>i6|#(p -sitosterol), Elilf34(lmoleic acid) 

* 444* $14. 



■f-^(4€^ Cotex Eucommiae. 4"3 Eucommia ulmoides OLIV., 4^ Eucommiaceae) 4 444i^ (WiS^^ff ) 
<H| a|i5L 7l*3 44*113. -8-44 442} Sjefoq Af-g^u] i£ ^v_7 D V i ojA) ^ £g o.a> ojl«V if 4 f-ofl 4-g. 

44. 

442) ^j4.2.£4 443) =4(gutta - percha)7f 6 - 10% 445)<H $1^. C 20.7 mg%, iH^lS. 0 066 mg% 

3]>ei (pectin) 6.5 rag% 44 4443. $14. 

■u44(&lg?E; Flos Lonicarae, 4*3 Lonicera japonica THUNB., 4^ Caprifoliaceae) 4 ^ ^m^WINMk)^} 
2^3. 71*3 44*»£ 44(4*), 4<g^ °14. 4^4 4<H] 44$4. ^-^3] *Efl-g-3(i ut 
eolin), °lJn4# (inositol), 4£\d, 44 44 444^ $14. 



"-!] 4^.2. Tils; 4€ t g Rhizoma Cynanchum)4 * el44°)H 4f-2j 0.3. 44.2.21 tfl-§-f-o.5. 4-g-$ 44-2-3. 

°M142l f-s)-r^]^€(m^i#it^7i:)i4 4^Ml^fil ±4<?1 443. 4444 3^4^444(*fm§E«)ol4 
3^4.2.444(*6{6j.§]I4'?f) 4<HH a>-§-^3i $14. «I4.Sl4 iLH^s 4 el* ^Tfl 43. 4^ 

2| 4*14, 444 7i§h A)*], ^-#1, ^ ^1 §ofl Af^-^cj-. BJj^S] ^«.0. S - Xfa^^E) 

(sarcostin), H14^ D 1]41-^^ ^|Vi (deacylmetaplexigenin) , el^S)|4 (linolein), 7|H#4\i (kidjolanin), 4*4 
U(caudatin), ^tt i^l\d (penupogenin) §"£■ 444^ $14. 



E«. 471 (b)^si ^ tfl*), ( 3 fe oi^_ ^^Efl). 4^ ^ «1^*^ a.4(MB)4-g-(W*4)* 4^ 
-2.4(JlM)2] 71^-i- #44^ 4-g-°l $14. 



^••t-(,#.S; Semen Glycine Nigrae, 4"^ Glycine max Merr. (Leguminosae) ) 4^-42:^ (/4ift*ip:|f )-H) 

3. 71*3 $4*»s. 447.1 44 « 7]o|^ ^ofli t}^^, ^^%m^&m)°\)^\^ 

M)5j*i *ol M^Jl d**t.l 71^2] Ufl^A] ^oflofl Olf 3 > iL4(2i;M)2l 7)^-01 %\ 

7l(^) ^313 ^J* #<H*fe 4-g-* 4ji 5.* (447flsl 44)21 4# ^1t14^ 447-1 7 r *s 4*4 *ofl <goi 
^47^^"^.^, *^ ( raig)4 ^o)) A^^42 4534. 4a44(*¥^@)^b 44(WH)2] ^ ^|s.4ji 
t71(xKM)# °if-?ll 4^ 7)1- tflBj^oi £§ ^<S(a^)2i ^4°fl 7)-§-4s l(ifii)i- 4 A j44i 41-21 4^4 sfl 
444^4^4. a$m^(*f«§)2l 44(^)^171 ^j-§-44 4°l 4^1 7l^* ^44?!^ ^^ t v 
^44^ 4S4. *2iii7j- ( ^^ w ^ )0 )i fe ^ ^sj-su 7]* xfl^*>^ 3- D -Jl(gsaS)* ^-§-4^ 444 4^ o| ^ 
44Cif)lS)i 44i 44(^«)2l ^ofl^ ai<3-^ 4*H4s 4$t4. 4*2) 7^^ «. 

44^^1<H1 44514 $14. 4*4 37fl 4^i-44(isonavone)44 7fi4 (saponin) 421 44^44 444i 
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5UjI. *113^313(genistein)4 43^13 (daidzein)4 34 f-fh*>Jl 34. 



444 (^(Z/H); 4 1 ! Canavalia gladiata DC.)4 4*I14< : >1 3#3 3#3 4434. 444 t 1 ^, 4*. 3^, «Jj 
^ all. 44 3&44. 344 44. ^*£.£fc urease, hemagglutinine. canavanine 4°] 44333 

4. 



bj I^t(iSII; 433 Dolichos Semen, 43 Dolichoris lablab L., 43 Leguminosae) fe- ?H3 -§• 

e **a^<>14. 334 4:a fil a*M*W cj^f 3*1142. <^£-g- #£43tt a^o] oj4. ^lj= ^4 

f-o.3. 34 3443 -§--§- 3^44. 44 ^ul 3^4 44 4^44. 3443 ^^Sfe- ^-«)^ 0.227%. 34 0. 
018%, ^^"i- 0.57%4 3, 33, §-2- #.R-4:i7 30.3, e^a] x-j ^ (trypsin inhibitor). 434*11 

3*M (amylase inhibitor). 314 434: A, B7 r 4433 34. 



2L4, 43 ( c )?3 43, iW, 43(^443), £3, 4$ £ ^fe 3=3# 4433te ^.g-o) 014. 



44(3fii, 4^13 Rhizoma Cimicifugae, 43 Cimicifuga heracleifolia Kom., 43 Ranunculaceae) 4 3334 
(«^IJ»)°)1 344 ^zflS, 3344°flxr #33, 7Hf^, 4f-, 4^ 44, ^f-, 2,4 

4, 73<?H 43-fr 4-8-44 434 4443 J2.efl 4 ^ 01451 3433 514. 4^44(*i??M B)°ll^ hv 

3(ffi§)4 §HfJK>ll(il)t 3^-43 ^7i(H*)7f 4443 £-43 4^Rr 33344, 7f44 3433 # 
f 1 , 44 444 4 4. 44, 4444, 2l7f 33 4^fe 44, 334 4°I14 43 4 ^4°)1 4444^. 43 
4. *3J±#(jfiBIHE)4|fe 443 44°)] 0143 4714 444 "HI 4444 431- 444 4xr 444 44^ 4 
34. 44^1 4443^ 3433^ 01444, 4444°)) 4-7-H33 34. 444 3^1t-4(isoferuhc acid). 33 

T)lfe(Cimigenol), 3-0-p - D - 43 5-4 4ii4 33t1134(3-0-{3 -D-Xylopyranosyl cimigeniol), 441^!^ 
4 # 4 3 £-3 — (Acetylshengmanol xyloside) , 25 - 44°1 —.5.4 3 *fl 4 (25 - Anhydrocimigenol) , 3 # (Ace 

rinoi) 43 44344 £44^ 34. 



444(4347; 433 Fructus Arctii, 43 Arctium lappa L., 43 Compositae) 3344(«g#J§SH 

343 44t|3. 44(a«s)S. 34 7 J-7]4 7fEfl7]- fjA-^M, 3^ 44. 3443 44^1 4444. 44^H] 

4 = 3(arctiin)4 *)447 r 25-30% 44=1^ 3^-H. 4^^ ( arc tiin)£ 7f^§-sllo|| o) t y<q o>a ^ 7fl3 (arctig 
enin)4 i£44 ^^44. 



43 (#SS; 433 Folium Mori, 43 Morus alba L.. 43 Moraceae)£r 444^^ (mBk*m<l)°\] 7]#^ 

447HS 43(ra«i)S 34 434 3^. ^-f-4 ^3 44^1 4444. 43ife 44(rutin), ^<Hl = ^13(quer C e 

in), 3^4°11S.^)3(isoquercetin), S-4^1 3 (moracetin) , 343 *HI4 - *)£iEl]# (p -sitosterol), 42i)ri:E;fll-( 
campesterol), 4sil4(lupeol), 43 5- 3 i=.3# (myoinositol) 0.18%. 3a^^l^-(inkosterone) 43 44343 
4433 3^-3. 343 C 200-300 mg%, #443 4 (glutathione) 140-400 mg. 34 105 ng%. 4334(folini 
n) 22 m%. 343 Bl 460 ue%, 343 B2 300 - 800 W%, 4 10 ppm, 43 16 ppm. 4i 35 ppm. 34 270 pp 

m 43 4433 34. 



4-^(jitS; 433 Radix Puerariae. 43 Pueraria thunbergiana BENTH., 43 Legminosae)4 444^3 (M>Sk 

4^1)°)] 3^4 43711s. 7 D v 7 i4 it(M), 443 ^4, 44, ilUis 34 343 4^84 4°fl 

4444. 4e°)l^ 3^-§44(isoflavone) 343 4°l]43(puerarin), 4<H143 43^43^(puerarin xylosid 
e), 43S7l]3( daid2 ein). u)|4 - 4£i3lf-(p - sitosterol). 3434(arackin) . 44 43 4433 34. 
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*l±(3gSB; efH^ Radix Bupleuri, ^ Bupleurum falcatum L., 4^ Umbelliferae) ^-££^3 (Stft*¥«)°fl 

3^2:, 4**K\ tH -M^lfe ^f-fl]^#(bupleurumoI), ^^^(oleic acid), ^^(linoleic 

acid), fl^l^ (palmitic acid), A B C (saikosaponin A, B, C), *H.S7l|>d F E G(saikogenin F, E, 

G) **1 «-8-3°l 5!l4. 



±^(BM: Folium Perillae, ^ Perilla frutescens L., 4^ Labiatae)^ ^l^i^ (S*ft*¥« 

oil 7]^£ *«, , °J^^1 -fHi*^, Tim o]f r o] ±$ ^ 

tH ^oflfe ^.(perillaldehyde), u - 3-2.^(1 -limonene), ° G V 4- ^(a -pinene), 

\i(arginine) t ^^(cumic acid) fMfsH 



^('ttS; Herba Agastache, ^ Agastache rugosa 0. Kuntze)^ # 3" Herba Pogos 

temonis, *H Pogostemon cablin BENTH.) ^ ^^(£B#J»H *1±3. 7)-if^ £4J 

^^IHHitf. 4x^1-^, 7^4, f-ofl A^^cj-. ^^^ti|#(methylchavicol)°l 80% 

of ifll- (anethole), ^M^tt^*! H (anisaldehyde) , ^4- ^2.^1 (a -limonene), <k v 4- ^(a - 
pinene) tHKKZ. tt* (patchouli alcohol) 0 ! ^-fr^l 52-57%# *H*>3. >H * (eugenol) , 

Aiq-n]^c-0*ls.(cinnamic aldehyde), ^ai^f- (pagostol) f-fr^cK 



7]] 5) (gjg; Hj-fl^ Ramulus Cinnamomi, ^ Cinnamomum cassia PRESL., Lauraceae)^r ^ i^-^r^^ (/li'^ift 

^is 7144 q-qms. 4?)4 §144 f^4 4*^4, 4 41*f% 4-§-44. 

3) 3)51 aj«._o S - a] u|.Di <g c | «j H.(cinnamic aldehyde) 4 ^-frsl 75 - 90%* 4*14^. 5)4. 

44(Cervus Cornu)-fr Efl£3}4 44^-S- D 1)44(C. nippon Swinhoe) BEfe 44(C. elaphus Milne - 

Edwards) 3 44 e<5i 4#(444 Cervidae)Sl l*] ^s] JL #14 5)4 g£r 3 4 4j1 5)4(^44 

4) . 4-g-s) 44£ 4440l±7cP§) Ji7|«(ffl*m) e)3^(SfitB) #e#(SI»#)4 Jl^-g; °H 7l^o] i 

44 ^434 444^ Ji-tiej^^(M»S««)a; £4.2.3. <y4°i)4 ^e) 44*U &4. 4*1 4i£44oll4 

^ ^71^ 1*1(11)1 #^1?)^ ^j^S. 7lS-S]<H 5)4. ^^ofl n|^|fe 

§ ^= #^ (Antler Growth Stimulant: AGS)°1 9l±*\, Efli£itfl€- (testosterone)* 

^^S)- ^-TiH- ttai^ Sli, SS^S (prolactin), efl iS^efl^- (testosterone) , ^<fiS 

^•(growth hormone), IGF-I, 3^"tl (thyroxine, T 4 ) ^-g-S] /^ofl 37)) §cj-ji S)c)-(Han e 

t al., 1994, pilose Antler, Hanrimwon Publ., Seoul, Korea). 



€■ ^#1" 0 1 2t^li (osteoblast) ^ ° s v 4-& 14, cflSH 

f^^! JL44 $)-§--§- 4°J4^4. SEtt f-efl *]S-^3. 4-8-S131 Si^NaF. 17P - °HiJ=43*(°14 " E2" 

4 9f^ft4)°( B )4°i ^#ol cl ■f«r*r4. £th ALP (alkaline phosphatase) 44^fl 

2.3., £ *«34 <geM| ^##°) ALP S-Ajofl u]z]±. o a v 0 >^ ^4 ^ ^^o| Ajgof^ 

^##■8- H|*H ALP 44^^, f^sfl #4^^ *la>(s S)^ E2i «14°i AL 

P *^#<>l c] -?-^44(£ 1 #2:). 



£ 4#4i(osteoclase)2l ^ D 1^]fe <^^* 14, €■ ^"^^4 * 

A J!4^ ^##^r 4«^15L21 ^li^^l 9*1 bl47> alfe ?J «.a 44!d4(£ 2 #2:). 444, u e v ^s] if ^4 
4 s«>Hlisl t^* ^7fAi?j4 ^-A|o)i 4§A-]is2] «W*rfe ^-2.5. 444 #4^^^ ^ ^1 

a^lSAi oi^-ajoi ^i^oj^. 401^^ 
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* ^ ^1 °1* ^ I (type I) 4344°l Qjo^ SD(Sprague-Daw]ey)7)l €34 
cfl^o.S *H 4444°fl m 44 434 44443. 4( sh am)44 4£ X)3t> 444 44 444 
S 4±# 344^. 34 4°14 43 #4 tfl2:So|| t)]4 Bl25o.s 4£ 44 £44 cflatSs}- 32484 
4±4 14 :f <f el 444 rfla^ 4444 ^-^HSfSSU. E2? o. 1?p _ ofl^E j^c) -g-g- 4447). 
s}$°4 43= Mff-ft 4 4^3 -&4 43X1 ^#44 344°144 4 43443 *fl44 ofl^ 4^4:2. «y^7l 

4 4<"1 * ^3 47114 #^*H Vhi 3*4 X13£ 5L4 444 4$ 44 S ^fs}2 34 *o<|* 5>x] &4 
tfl2:43 S 234t))3 H]H1V lo!f, 444 E2 7f ^^$o|]Aife 4#4o| 7 J4 ^4 cfl2:?<H] H] «H SI] 
S3 444 ^3411 4 4^3 £4 43.X] 4*44 foj^A^ ?i ^^ 0)2:44 712] o^O 

5 *H§">] S^S)**** £ =r 84 (5. 7 424 47)4 2£ 434 4i 3* 43H134 433 44°)] 44 *1]4 

3 3-3*1 f^HH, 4 4*83 £4 ^^=^1) -^443 -¥-43 4±3* * ^ f^7M 4# *fl43 a 7H | of. o 3 ^ 

* 333 43h54. H=$, 4 4°) 4^440^ ^2)4 £E 2:343 434 14=. ^ojS Uf4lfl7] 
&4±4, 440) ^-Tflfe 4^4 E2 -f^^Hfe cfl2:^o)| «]SH 47>€ 43 44 437|] ^0)40)^4 cfl 
243 712) ^.A>^4 (£ 3 4^) 4 42} 434§-°113 7_H1 *g333°J 4o] fe 44S)x| 0^^005 

41-2) f-cls. 01 4 ^ =.44 afe 3 o S 443ft4(£ 4 4^). E4, vi-i* W ^6fl(^ 

Mian ±^#2) ^2}o] 50 o /o ^ £ 4is]Si3i, o] fe #4-g-=fo] **s|sa^ 4Ef^4(£ 5 \+± 
°UtV i^I E24 «■ x S 4 7fl oj^ f 7>5|Sifei:l ^^oj At^ofl aisflxife ^ 

°4 B|«a>1fe SI Tfl f 7*484. £ ^##21 cflSS-H] HlSfl ±^«2] 

Q-i: §7M?34(£ 5, £ 6 3> £ 7 4^4 €■ *^ ^^fl #4** ^ cfg- £fe *| S o| ^4 

4-§-€ ^ SI4. 



«■ u e^^ 471 444fe ^4^* ^14 ^ W«l ^1^44. 



£ t^fil #4^ <>)) 4 *1il4 44^#^ 471 ^4 ^4^ 4«« -fi-i 4444 47l £4 4 

«M °J4 ^ Ajofl 7^^ 5 ^ WITJ^S ^7> 7V44°1 ^4^-?! S14# ^171121 ^Efl S A>^-1 ^ 0I4 ^ 

4 *W m 44711 ^#44 47fl <34 4343 <^e1 7M Tfl^ o S - 

4 34°11fe Ji-f AV444 ^4^,1, ff^j, ^4^1), 4s(|7fl * 7fl^«-^^| 43 34X1 SE4 ^-f 74 #' 444 

<H 271)^4. tj^ ^ ^i^o,]-. j 8>Ji ^ av^i ^^^1 * sg^xi = 0 ] i^si^ 01^4 2 ^ 

€4 447)1 4*4<>)1 ^^1£ 44 °143 4*§7fl i# 1-4, 7^4, 4444, 4^^ ^ ^4^ ^ 

^7^4. 24 4$4 ^-^7)1 012HI 4^^114 ^Ei5)io)E 43 40. 44^^ a>444 ^ ^4 ^4 ^) 
7fls.fe 44^1. ^fl-§-^^l. 4t11 ^ ai^i 40) sfl4s)4c)l £§1 4-8-S14 44 si^^o, # 4e}€ 0|aH| ^ 
el 7}*] ^MM, o)14 4^ 44X1, 40]^), ^ = 0 ) ^44 4 514 a] ^^ ^a,^ ^ ^M$= 14 
^ ^-8-^, Hl44-§-7ii, 44t)1, 47)), 4442:Xl7)i * 4X14 £434. a)44-§-7fl4 4447fls4 hs^^14e14 
telil^! #e1#, 4h1« ^°J4 Q± ^144 7]# o)l ^^efloi e 4. 40. 4^4 = 0 | 7^4^ 4 ojcj. 

4^)3 7MU4 3 E ^4(witepsol), 435.4. I€(tween) 61. 44.2-*). 4-f€4 #217114 * tJ4e} 40) a>4^ 
514. 



W Q%1=. 4-3 7111 f-443 1. 2. 3 a4 4«ll» 444^14 £4 1/2. 1/3 £4 1/4*11« 444 4 $i4 7H 
t ^-44^- 4^47U4 4S: 44<>1 131°)] f-^s)4 4* ^44°1, °14 44 i°J 4°143 44 m 1/3 

1/4 «H<H1 sWVtl. • ' ' 

€t 437« 4443 4Jl4^-°t 10 ^11*1 1.000 rag/M4. ^^^71^4 30 tfl^) 3,000 me/k K °H ^1-6 
21^14X13. ' 

£ 4<33 ^4 43711 4444 9JS°)1 ^a) ^ q| ^ ^^-^^ s.^ m 
^ 44^1^0)1 0,4 50 o /o ^a>4 (LD50 3^ aj^^ # 1Q g/Rg 0]A ^ 0J 4^344. 
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• • • 

£4 444te £4 a]§o.S.^ It^sMf ^£o.3. 4€- 4, tfel, ? r i 44^£ 3 

# *r 21^4 -B-^l, ic^^l^l, f"* 43i^L 4fe 'flTi f-i- 1- ^ 514. 

°14, £ u i^* 4*HH] *M 44]*) -a-344. 

< 1> 4«N 15] 

❖4, 35 1:2:2 ?^«13. 44 ^4*1] 3 £4 1.5 kg* 70% ^-g-°-« 3« °1] $3. 

4£°iH 2^ 2*484. 2H $7] -g-^-l- 7i«-*«>is <«144 4 4 43* 33 44434. °}4°-»-fr 44 
4444 °il^-8-* 3 f-i sa*H tf* *07l*H £4 <«44l 4 Si 4. 

< 2 - 44 °i) 9> -£4 44*11 ^#1-5] ^2: 2 - 9 

4 t^ff-fr 4714 Qo] £444 #7]'4*]<i 14 §"44 43 e-S £4^)471] ^#4 2 ^4 9* 7fl2:4 

44(3. 1). 







Wl 


7, 


t7| + 4£ 


1:1 


f4t 3 




1:1 


fit 4 


t7l + 0 1 ^ +a j)5^<2. + 7 )] 3 ) + ^ 


4:4:4:0.5:1 






4:4:4:0.5 


44t 6 




8:8:1 


fit? 




1:1:1 




t7| + 4?+ H W + 7il2| 


8:8:8:1 


**t 9 




8:8:8:8:1 



< 4^4 i> f-4 44 



4 4^444 4?1 ^Aloj) ! 4*H] 9 <H)a4, *)]2;4£4 -^#44 2441 £ (osteoblast) S] 44°)) 444 

<84* 44iL7l 444 s>7l4 4£ 434 4*8444. 

< 1 - 1> Ajrt 

4-^ 4^4! 24^15.4 444 444 44Mlb MG-63 41 £4 $ Saos- 2 413E44 44314H 2]4tfl4 4 
44 4] £4 4«8 °.3.%-i) 44 44 4-8-4^4. 

MG - 63 10% FBS. silM^fl 100 MS/rtj ^^£4°]^ 100 /ug/m«» £^4fe DMEM «D4 (Gibco BRL, 

D l^)# 4-8-4^^. Saos- 2 ^ife 10% FBS, *H4i« 100 iS^£4°l-il 100 ^g/nrf.» i44fe RP 

MI 1640«fl^1 (Gibco BRL, 4^)# 4-§-4°i ^ 2^<H)4 37t£ 5% CO 2 «fl^7] (incubator) <H) 4 ^^45514. «l) 
*)tr l^°d°fl 2-321 H«-4^i IS] ^cflnfl^sV^cf. 

< 1 - 2> *£°fl 4^- M}2. f>4 : MTT ^ 




^■7114^ 42003-0031418 
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#7] ^4 < 1 - 1> 4°^4 Saos - 2 41t SE£- MG - 63 96 - ! #eflo] eo)) ^f-sfji, £ 2] .£. 

# 1 9« 2S2]=7fls|j# 2 ~2 x io -7 mgMS) ^5.7} s]£^- z}- ^-ifs. 67fl2) 1M 

s^i}. cfli?2Sfe 4-§-5 r $2. Saos -2 4]£^ £fe MG-63 ^|£^<HH2] hU^o. 

i^lfe Q$ *}3.*\]g. ^3. 4-g-S]jL SlfeNaF, 17f3 - °tiim2fC]-a-(ol4. » E2"4 4*J'L>4) 3) 1 25(OH) 

2 D 3 -§-8-4-8-4$ 4. 



^7]o)]Ai 37t ufl^HH 32J7}. uflo^:;!. ^ 7H MTT (3- [4,5-dimethylthiazol-2-yl] -2,5-diphe 

nyltetrazolium bromide; Triazolyl Blue)* 0.05 mg/in« -^£5. 7}-sH £:#o\]*\ 4A|7V c) f^wn)-. 
iSnl-^(formazan) 1^^. DMSOS -8-*iW?} ^374 ^-7] (ELISA reader)^. 550 nm°M»] ^-#£-1 -8p<)<5r£4. 

f^-§"(%)-& ^7 r *W &-8r tJla^ ^2j ^%5l°\} tfltb ^7 r U] (o /o ) ^ Tfl^s)- 

£4(5. 2; Saos *fl£. fi. 3; MG-63 *(£). 

3- 14. £ t^fi) £^ ^^7fl -^#i-8r Saos- 2 ^l£4 0.4 ^Joj EflsH -f^^V f^f-g. ufEfvfl 

SU, f'Hfl #4** 43-*]] 3. 4-8-=) 2- °Jfe NaF, E2 ^ 1,25 (OH) 2 D 3 <H| al*H c| 4 

(£ 2 S H 1). £t>, •& £tf ^7.)] £ MG-63 41 £4 ££ *4 cflSfHS. ^HrtV 

f^#* 44^21 4 (£ 3). 444 €■ «->34 447fl ^##-8: #4** *ls. SE*r 434 4f" 5 34 
-8-8-^>n 4-8-1 ^ $-§"8: 4445S4. 



[S 2] 



£S(mg/mt)4*l 


lxiO" 9 


lxio* 8 


ix 10" 7 


ix 10* 6 


IXJO" 5 


lxiO" 4 


ix io 3 


lxiO" 2 


NaF 






113.52 


112.62 


92.02 


102.93 


103.56 




E2 






103.17 


118.11 


93.79 


96.48 


100.07 




1,25(0H) 2 D3 






93.58 


96.01 


101.55 


103.93 


120.88 




££(mg/m«) 0 -M] 


2X10" 7 


2X10" 6 


2X10" 5 


2X10* 4 


2X10' 3 


2X10' 2 


2X10 1 


2X10° 


ftt 1 


78.53 


86.06 


89.41 


78.37 


94.04 


78.59 


96.63 


131.24 


ft* 2 


97.49 


109.56 


115.90 


129.03 


135.92 


136.11 


117.44 


88.97 


ftt 3 


111.67 


116.74 


128.77 


115.09 


140.03 


179.66 


150.54 


117.96 


f##4 


69.65 


111.80 


107.57 


123.36 


123.94 


88.63 


124.33 


73.20 


fit 5 


95.02 


100.99 


98.84 


120.18 


119.50 


91.98 


114.12 


86.78 


T"5"^ 6 


106.20 


101.94 


105.58 


131.87 


109.60 


138.79 


82.91 


80.89 


t"5"^ 7 


95.39 


102.91 


96.38 


87.68 


120.59 


144.50 


132.77 


101.39 


HI8 


103.09 


107.90 


145.41 ! 


120.38 


113.91 


109.92 


91.23 


69.80 j 


*tt9 


121.60 


121.06 


174.76 


162.61 


132.83 


138.02 


124.74 


84.46 
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IS. 3] 





1X10' 9 


1X10" 8 


ix 10" 7 


1X10 6 


ix 10 5 


ix 10" 4 


1X10" 3 


ix 10 2 


NaF 


• 




94.54 


85.00 


87.22 


108.64 


137.93 




E2 




: 1 


98.69 


108.07 


112.31 


113.98 


116.57 




1,25(0 
H)A 


• 


- 


117.14 


126.83 


136.50 


116.91 


85.88 


- 




2X10* 7 


2X10* 6 


2X10* 5 


2X10" 4 


2X10' 3 


2X10' 2 


2X10' 1 


2X10° 


1 


127.14 


113.11 


110.01 


118.01 


125.85 


114.25 


85.77 


120.43 


2 


100.47 


119.41 


113.67 


120.75 


133.82 


125.33 


107.04 


124.05 


**t 
3 


112.80 


129.58 


103.40 


127.81 


139.73 


141.09 


130.70 


126.65 


4 


109.24 


117.26 


146.94 : 


133:98 


156.03 ; 


144,65 


110.78 


168.72 


5 


145.56 


129.92 


138.94 i 


146.55 


124.53 | 


128.38 


140.46 


160.52 


^tt 
6 


96.39 


109.12 


116.15 


108.79 


106.09 


112.26 


91.62 


141.41 


7 


108.32 


110.87 


114.97 


112.98 


125.75 


115.29 


148.21 


162.92 


^tt 
8 


111.81 


93.20 


101.10 


114.64 


84.84 


125.16 


96.88 


114.39 


**t 
9 


124,53 


114.85 


100.87 


102.03 , 


103.01 


94.30 


141.41 


113.04 



< 1 -3> ALP (alkaline phosphatase)^ iM3 



Sl-^life ALP(alkaline phosphatase) l"^-§- M-Ej-tflHS, -g- IJ-^S) if- ^f-f-o] 2:S->Hl£°l]*l ALP * 

d 1*1t: sf7)2)- ^o\] $m <£°\2_$);tl. 

MTT -aflofl-Hsl- Alli^sl Saos- 2 M] £.^°fl ^£S *1e]s}2 2i#°H*\ 3<y# nfl 

•8= * ^i}^. c] ifl. u|2S2Sfe NaF, E2 3| 1,25 (OH) 2 D 3 f-* 4-§-*V^4. ALP7> p - q 
*ll °l M (p - nitrophenylphosphate) * p - M ^ £ sfl 4" (p - nitrophenol) ^ li 3) °1 S. (phosphate) 3. £ *IW 7l 3! ■§■ 
°l-8-^ 405 nmi^S] "S^-* ol-g.*).^ ALP ^3*^4. 

^ 14, £ t^sl £f ^<^M Saos- 2 *\}3.o\] tflaM ALP tt^t-fr M-^MfltKS. 4 S £ 1). 4 

aH £ £^ ±f S^^lifil ^l£^ oHef ^ 5 o] ^ £ ^o, ^.a. ^Al^j 
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£E(mgM)eM 


lxio- 9 


1X10' 8 


ix io 7 


lxio 6 


lxi(T 5 


ix io 4 


lxio 3 


ix io 2 


NaF 


- 




94.81 


94.56 


93.02 


87.17 


87.05 


- 


E2 


- 


- 


96.18 


100.92 


98.71 


90.85 


91.03 


- 


1,25 (OH) 2 Dj 




- 


192.15 


93.92 


99.51 


182.73 


167.46 


- 


^EOng/m*)^ 


2X10- 7 


2X10' 6 


2X10- 5 


2X10" 4 


2X10" 3 


2X10" 2 


2X10 1 


2x 10° 


M-t 1 


109.57 


113.71 


112.96 


109.03 


118.07 


114.13 


113.92 


78.86 


^ i U. 0 ^ 


104.2 


106.11 


94.22 


105.68 


108.53 


106.63 


101.92 


146.21 


3 


102.08 


94.82 


97.95 


102.41 


97.00 


116.11 


106.71 


114.43 




93.10 


94.12 


87.48 


84.41 


99.78 


103.22 


103.80 ■ 


48.03 


**t 5 


97.43 


91.76 


81.98 


79.10 


80.16 


93.46 


84.06 


33.60 


^tt6 


127.34 


117.30 


138.72 


121.54 


119.08 


112.54 ; 


109.33 


111.78 




85.53 


65.64 


76.62 


70.95 


84.88 


107.87 


85.59 


125.76 


f*§ 8 


103.13 


88.25 


84.46 


80.70 


85.35 


105.79 , 


96.76 


127.68 


*t#9 


95.56 


117.11 


92.65 


93.59 


80.56 


90.36 


107.52 


139.16 



< 4^31 2> 4#*llS. (osteoclast) % 



£ 4^ £4 ^4*fl 4#^l5.(osteoclase)^ <>}*H D )*)^r 44.S.7] fl«H, £ t^rl-g- 

#*r4]£ (mouse bone marrow cell) 4 ST - 2 M] 2. (ST - 2 cell) * ^ «I1 # (coculture) «H 4 4^1 £4 <£M i}7] 

4 4£4«4^4$*4. 

< 2 - 1 > #*Ml£4 ST - 2 4£3 ^ Hfl <# 

< 2 - 1 - 1 > nfl*3= .. , 

ICR 44i(tfl 44 44)21 cflS)4(femur)4 ^S-(bitia) ^3 ?4 *flS°l <4°1 vflji cflSl# 

^ 4 344 *2)*rSlCr. 44^*1 (clean bench)S &7]3l, v] e| g£o| \^ ^.ojfcl 10% FBS sflu)^^ 100 

% 4MSM4 ^ E d).o]a1 100 ^g/me-g- £44^ a - MEM (a -minimum essential medium, Gibco BRL, D 14) 

afl*H «fl£|#4 344 44 ^44. tfl£]44 342] #4 4S jl 4^ (bone marrow) 7\ 44*1 4^ «B4* 
M1S4. 44)434^ 1« (pellet)* <>134 -*7l «H«9= ufl*H 444*1?! aflot t5}i3l 4^4 3 

7 t. 44 =2:44 5%C0 2 «I147HH 44444. 4434 44 ^£44 = S4*I] (pronase) 4<aj°fl 

4*13 37^14 44444. 44434 ^ Hfl o^ Hfl^ofl J^-frA]*} S T - 2 ^1^42] 44 «fl 4<Hl 

44444. 

< 2 - 1 - 2> ST- 2 M]S.4\ Hfl<3= 

ST-2 41S4 RIKEISMlS 4*8(Tsukuba, U4H4 g-4 44 A]..g-^44. 10% FBS, 100 4MS/m£ ^44. 1 
00 jug/mC ^e^ £d }.o|a)^- £f44 RPMI 1640 «U4* 4444. 37"C°fl4 44 ^4<?1 5% CO 2 «!147lf- »l-§-*H 
ST-2 4l£4 «H4444. Hfl^lfe l44°11 2-33 ^444:2, l3 741HH4444. ST-2 *fl£4 afl4 #4 

3<H] 4 o a44 4444 7V4^. ^^$c] 0J7I m^-ofl, Tfltfl^^Hfe 0.25% ^34 -g-^^-S 4^44 9}t4 4^4. 

< 2-1 -3> 1-^ ST-2 HS. 2] Hfl 0 ,} 

ST-2 4151- H^aI 0.5. *1b)sH 10% FBS* S^4fe a -MEM «fl4°fl ^HMS 1 *. 96-1 47] ST 

- 2 ^15 ^-n-°Ji* 5 x 10 4 ^li^/cnf 4 7 r 4°i 24*14 «fl44S4. ^444 ^fe 5 X 10 

/Of 4 ST-2 ^157]- i-o] Sl^96-l#5i]olSo)l ^ 7 f4^4. «B4 «114S.^ 10% FBS, 10 " 8 M 1,25 (OH) 2 D 
3 , 10 7 M c J)4 D )14^(dexamethasone)# iMfe O - MEM^I «fl*lt- 444^4. «H^1^ 1^°^°)] 221 2445S 

4. 
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< 2-2> B|-#'Hl5(osteoclast)5l"^lSf'^ ^41 4?^ 

ir 41 £4 ST -2 41 £» - «1]<#4 *] 7<U *W1 4?1 1 M]*l 9# ^ TRAP (tartrate resis 

tant acid phosphatase) "S^*H 44 41 2. (multinucleated cell) ^ ^-f >Hl <H #^4^4. ^-Sr ^l^sjfe 
Sigma4, °1^)« 4-8-4£-£>-4 37fl o|^-oj £fe TRAP - <><M3 41 i (TRAP - positive MNC)« 4«4l£S 4^ 
4°} cfls^ 4l£°fl tfl4 %3. 44^fl$4. 

^ 14, £ t^2l £t ^4*11 ^##-8- 4«4]££) 4l£?^ 941 £44 SItt 3^3- 44tf4(£ 5 5 £ 2). 



*£(B)g/me)^l| 




2X10" 3 


2X10' 2 


2X10" 1 


2X10° 




84.42 


91.40 


41.86 


65.58 




^tt 2 


95.90 




62.77 




45.75 


^tt 3 


100.10 


100.75 


87.35 


88.00 






97.4 


137.9 


151.8 


122.6 


62.9 


Mt5 


135.0 


144.9 


138.5 


100.0 


68.0 


^tt 6 


73.9 


89.6 


56.8 


50.7 


48.6 


*t#7 


98.52 


106.39 


92.73 


89.10 




^tt 8 


97.41 


107.9 


91.83 


87.56 


72.9 


^ff 9 


120.72 


94.71 


98.32 


88.93 


82.46 



£4, £ t^rt-fr 4S-41S3 =§^2)1 ^J^H TRAP £4 * 5% ±W *}^i«S^E (sodium hypochlorite ) 
-g^* 5£4 *|e1*M i-eflolE^ ^o]sX^ 4l£t-# 417145514. 4 n l*l ^7)f- i^o]^q ^^o} 

S 44M1&4. 



^ 14, £ ^o^fl 4#4l£^ Aiis^Ai s4 7 |. o} fe ^ 44tf4(£ 6). 4, £ t«8 

a] ^ ^47.11 ^*-§-£ s§4]i3 ^7M^4 ^Hl 4#^| £ 2i 9*114^ ^ajl 444 #4^<f 

*1 4)4 ^ ^lS-^S-Ai o]^o] ^l^e]-JL 4S-44. 



rs 6] 



*£(ng/n*)°-M| 


2X10" 4 


2X10" 3 


2X10' 2 


2x 10* 1 


2X10° 


^tt 1 


87.3 


95.1 


78.4 


72.5 






94.0 




63.6 




52.8 


^tt 3 


93.9 


98.2 


71.8 


84.0 






69.4 


117.6 


67.9 


99.1 


77.8 


^tt5 


141.6 


91.3 


113.1 


74.5 


39.9 




80.3 


102.9 


81.9 


51.7 


47.2 


^ti-7 


101.7 


99.5 


104.0 


97.3 




^tf 8 


96.3 


100.2 


89.3 


86.7 


78.0 


^##9 


117.1 


97.9 


93.2 ' 


83.9 


76.4 



< ^41 3> #4^4 s-tz) ^44± ^% 



«■ t^4#^ §4^4°fl tfl^ 4# 44* 471 4«fl H^7l ol^i Epj I(type I) §444°1 ^<H4fe SD(S P ragu 
e-Dawley)3l 433 tfl^o.H. t}<^ 4^34 444 *U 4 1 ?] H #4^°1 "iH4^ SAM P6 ^3* tfl4 

^.s. *M ±41- 433 £4* ^4$4. 
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< 3 - 1 > \+i 3 



5J 4# 




^-2003-0031418 



^flS-S-fe ^ 10^€ n}^ 200-300 g ^£S1 #3 H$ (Sprague Dawley rat)* 4-§-4^S4. M± 
# (sham) S (3 nflS?4 £E «3 $4} H+£ *1^4S14. ?!14 D J(ke 

tamine; -n"t!: 0 0 1: ^, cfl^'il^) 5 mg/100 g4 4°e! 4^ (xylazine; tR4°l "g, cfl^'?!^) 1 mg/100 g-fr 4«f 3l 

JM*. c|]sle»)l e^- ^4«H «3 <S-3-8- ^ 43*134. ^-SKTO-S- 44** 4-f 

3#4S*4. 4^M(lS4£SEl) -4, ^M$?4) 0.3 mM- 4^ ^«a«H #«S* H 0 ^)*f^£.^ 3 

4 ^ 4^43. 44. 45 2)** -§-^45! 4. : 



4(sham)?-8r \}± ^14 ^#-g- =-#f-S 4±* 3-&4H 4* -f-^* 4*1 flliSi cfl4 

HU^JIS 4£ 3*3. tltt £4* ^2:54 HlH*r7l 'fl*H #7-1144. 44°fl flji?^ \+£ ^42 4* 

^-i ^14 ^#14 Hj5L§H oj=g. f-oj-H) 7)44fe i^f- «las}-7l 3$: 3H4. 3#4:a 4 

*\ 1^ ^43 4^4 cflS^-& 44<r* ^f«|^a, E254 17P -^J^** i ^g/kg/dayS. 444443 
4. E4, £ t 1 ^ 1 HI*] 9* 5 g/kg/dayi?. 944 St^SU, 4^3} a^oj *1 l] i3) o| ( ge nistein) 4 

10 mg/kg/day3- 9^4 44 44434. 



< 3-2> 444°H filtV 314 ^ i£2]-f7fl2l ±% 

4?1 « 0 Vrto)l cq^ J=L ofooj ^tg^o] 3]f>£ °1)4 ^51- J7 oj 3 7 , £ ,= 0) ^ 2 *j Jf 7|| # 4 

34<*j 4rt 3#-8r *fl34 IL^ 3) Si 4Hf g vj^a aj-frsH iL^q ( bon ef erron i mu i tiple 

comparison method) 2.3. 4# ^f-^f. go. ^ ^ ^ j^s}. h] H§l-«cf. 

^-f-TllS] £4* 44*i B S. s S.^ ^sj.w oj- ^J^ s A^JlD], E2^°l ^-4-§-^-S 4^Hlcfl7} M-Ej-'d Hi 

-3 ^ ^-714 444*1 #4 4#s. A>s.^4 (a 7iS8 £ 3) 



t£7]41- J f-^"ll fil^r-aii-l-l-fil *)|^»!4 





^5 


At 9- 
n il 


E2 


^tt 1 


10 


237.49±7.41 


233.2915.71 


244.9718.06 


256.7518.32 


11 


256.74±6.10 


242.9915.35 


262.4116.91 


256.6517.13 


12 


285.14±6.03* # 


251.691 5.52 # 


272.3317.13 


281.9318.50* 


13 


310.7915.94" 


260.171 5.64 ## 


281.001 6.30 


308.7619.36" j 


14 


326.45±7.09" 


270.051 6.76 " ## 


293.0517.74" 


324.621 10.38 " 


15 


336.1817.97" 


275.661 5.70 " ## 


302.6418.78" 


330.181 12.19 " 


16 


345.381 7.95" 


278.341 6.46 " ## 


299.8217.76" 


339.761 12.60 " 


17 


343.1318.12" 


282.681 7.31 " ## 


306.2718.47" 


342.911 11.95 ** 


18 


357.2618.58" | 


285.881 6.72 " ## 


308.971 8.56 " # 


346.711 11.77 ** 


19 


364.7718.59" | 


292.071 6.83 " ## 


319.1419.06" 


348.821 11.34 " 


20 


371.2118.45" 


300.321 6.95 " ## 


327.961 8.22** 


356.271 1 1.87 " 



10^^4 tilH?rH *; p< 0.05, **; p< 0.01, 



^5:^4 tilH^H #; p< 0.05, ##; p< 0.01 
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IE 8] 





3t 






100.0± 7.6 


100.013.4 




247.11 15.3** 


138.817.8** 




148.516.6* | 


132.0±4.2** 




137.616.0* 


128.214.4* 


^tf 1 


137.218.3* 


100.913.8 


^tt 2 


134. 71 7.9 


126.016.8 




132.5± 10.0 j 


120.914.0 


^tt 4 


147.514.9** 


131.414.4** 


^tt 5 


142.H6.2* 


128.014.8* 


W-6 


133.9±7.2 


121.815.0 


^tt 7 


132.0±4.8 


124.414.2 


^tt 8 


139.416.6* 


128.812.6** 


^tt 9 1 


140.8±7.2* 


130.013.8** 



104^4 HlH5}<^ *• p< o.05, **; p< O.Ol 



< 3-3> f slaal^ 4* 

tfl34 10% £=44 -g- OJ H i^H: ^ £44 HHH 4*14514. 1-2:3]^ 44 434 44 

44$ #1 70-100% 4.2-1-4 o}A)£ofl 0)5^ 43)4 sh- 4^^. t]^ 44^0.3. ^aj-ji 444 4 
^14514. 444 £°H4 #2*14 n>olHS^o.s. 5 ^s. 31444%! * °11 £4 (hematoxylin & eosin, H 

& E) «8<S|* 4^14^. 44 $430. 3. 44444. 

n 14, 4 ^ ^.o)| «g^4-a]<y 4-0]^ 4434 &4°-H.sL 4« 442} ^3. 44 « ij] 444 4^ 

5! o.s 4434JI. 4 S3 3-^3)3 f7j| 44^ #2: 3 44444 ^ cfl3^°ll «1 sfl 44 ^4 
^ 4<H-^m ±4#°1 €^4-8: 4<?]4514(£ 4). 

< 3-4> 31443 44 

4 421 Ji.44 $ 34<H14 4714 44 41H 3*fl ^Efl7fl^4^ 444 444514. °§4 ^7) (Quantita 

tive image analysis system, Wild Leitz Co.)^ 3414 4*1 (digitizer) S. £.44 ^ ^S-tMH 4 ±42) 
4 44 q°-3. 7)1442. °}%±2. ±44(trabecula)Sl 434 44514. 4 ^421 ^^o^ ^4421 34421 4 
4 4 71-3. £2) 7jo|7l- ^44 4 0 l2] 4 2/3^£ 4°1S. 7)4 ^2X10W»J 344^2] MI4'o|| $i4 ±4 

#21 434 44:a. 11 344*8 ^21 #i^2i 71)41- 44 4* ^4 43°fl 7fl4« 44<^ 443 4 ££2] 
±44 43* 44 ^ f-Tfl *134514. 



n 14, 4£ 344 cfls^ ^4 43)(4S)<>11 ±4-1-21 4^ci 50 o /o ^ 4^514.^4 o)^ #44401 4 
43444 44M}xr 3°14. £4. 4± 3#3 4$ 434 E24 44 ^4*1) 4*1 44# 121 
9in 47 r sl4b0l. H-S-St! 4S°)1 ai*i)4^ 4°l-2-4(P< 0.01) cfls^ofl uisflxi^ 40]^ 4^ 47t-4^t4(P& 
It; 0.05). 4 ^ Vt |2l 44 a^^i) ^421 40^ cfl2#<Hl «1«11 4 40% ^£ i4#2l 4^4 ^ 7 H^4 ( £ 5) . 4 
44 4 ^4*11 ^##4 444421 i4 ^ *]s<Hl Jl43 4*« ^ 51 -§-4 44 514. 



< 3-5> ±44 43 4^ 
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^■7fl-a^ ^-2003-0031418 



€■ t^rt-g- 334 W>]' \&±.$>\ «34SAMP6 433 #£4<H1 nj*]i=. <gsj=ofl 4:2^(334 
4, 2*434 1998, 42. 220-228)°fl 2)^sH 3*11 4<3 H 44^°! <y<H4^ SAM P6 43* tfl^o.a 4<*| 
£ 4^ 44*4 4^43 £3 °] •ggj.s ^^£4 4*11 3 £ «<j|d| 44* 1 Ml*) 4#ft 9^ 5 g 

/kg/dayS. 34 *Hl. nfli?-8r 44 4°}43 ^ 74.2.3. JjM 4 3 £4*3 S3* 434534. 

^14, 14U4 4*** ^t^*^^] «l«fl ^£44 43(5. 6) * 4£4*S3°1 ^ 7 ^ S ]c i o.oj(i 
7), 30114 44*4 4^4^4 30^*113 tfla^°)4 f-^^ofl H)«fl 5g5±4*S3 0 l ^7>£|sao.Dl(£. 6),*± 
S3i 3011*3 tfli£^°ll a))*)] ^«j.^d-(£. 7 ). 

< 4> ?gi=°)l cU£ ^ 

6433 43 S 41*11*41 (specific pathogen - free, SPF) SDTfl 3?S* a>^-§H ^34 a 34^* 4*145*4. ?4 2 
43j*i3 f-f-ol] £ gigd) £4 44*1| 44** 44 0.5% °fl!-i#3.2: -8-^0)1 ^Ej-sH 1 g/kg/mC.21 &*$°-3. IS] 
43 ^^-T-^ 4524. ^I^*^ 4 4*3 34H4, °J444, 314S4* 444^. f °J]43 ^Af<4 f°»44 

4334* i=H45S°-4 43 *M 44-2.3 444714 444713 o]^-^ 44454,4. 

a 14, 3^*^* 4<^4 4*°1H 4?14 44 °J444<>14 sj|x>^ &530.4 *i)4.£4, fojj^Af, f 
4)444 34, 43^3 * 4M£ 4^SsHr 4433 S44. 444 4 t^l 44 44*-S- s.4 9JJ=°1) 
4 10 g 44*/kg433E. 44S4* 44^3 $0.0} J=a} 3|^lA>^(LD5o )4 44* 10 g/kg °14S 434 

*^sl 443534. 

47H13 434 44 44 4 4^3 44 44*1) 4**4 2:4*11 3. (osteoblast)* 433 7] 3- 4*3l£(osteocla 
se)3 44*«|all*rte 43*47] nfi4<4 «4*4 3*834^4 9? 443^ 4*^4 44 *^S4 43 <414 £ 
AlSofl 0.^1-7)] ^^ 4 oicf. g«| 810.2.3. ^7,} ijfo S £ v|e) ol^.^ ^ 51 cf. 

(57) -o ! r5| >«4'.| 

1-4 

(a) 4i£. SB|, 471, cfl^, oj^. ^ 7 ]4 =^ ^ 5 «j4^; 

(b) ^(3Lfe cfl^), 4*(^feol*. ^4e«), 4^ ^ «IS^ 

^) HM sa«H-H. 44^fe 44 ^ =l 47| ( c )5^ 447]) ^/^^ 4-8-ir ^4s. i44^ 5!* 43) 

(c) *4, ^44, 4-3 (*4¥Si). *e, 44 ^ Tflsl 
^t 1 ^ 3. 

^1 14 SLfe >0 24°)1 5a«H4. 4i 2 ?44, 4^ 2 ?%=4 ^ 44 1 444s. 444fe 4fe 44#. 

^4*J- 4. 
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^7HS-5) s.2003- 0031418 

X) 1*J" £^ Xl 2*<M] jfl°W..#^ 5 It^t ^ ef* 5 -^^Hr 3# ^ o.S. 

5. 

Xl l^ Xl SW*!. %7l 5 5^-8-5 3-1- 

$-=MJ- 6. 

X] 1* SLfe Xl 2*J-«H) sa°H. %7] 4 SS*. *|«K*£ 4 9* 4 f"8=*. *r-g- 1 S 7^131 0.5 f^*3. 

*3 *fe 

^T 1 * 7. 

Xl 1* Hlfe Xl 21H) Sa«H>H. *7l 4f"8=*, 4 91 4 fW. X)sl 0.5 3* 

Xl 1* £fe XI 2*J-°fl A^H. *7l 8 ^ 8 ^ 7l| si 1 o. s 5^ 

9. 

10. 

X] 1* £fe XI 2*H1 Sa<H^. #71 8 «W 8 8 $ Xl^t 1 3£ 

11. 

XI XI 2*<M 5U<H>H , %7l 8 m^rSL 8 f^, 9* 8 fW. 8 S W 1 §^3. 

3* *W o.S *>fe 

^T 1 * 12. 

XI l^o)] SI«H>H. t^^r-S-^-S- 5 100%£) il^#(ethyl alcohol), 5 Ml*) 10096*1 «*«tt*(methyl alcoho 
13. 

x] i*j-2) ^##-g. ^§o S #43-^ ofl* *ls* *W 

^T^o 1 " 14. 
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•■•',1 



# 



140.00 
^ 120.00 

ioJ ,0 °.°o 

5 80.00 
^ 60.00 

40.00 
S 20.00 

0.00 




^l)*^ #2003-0031418 



£Vi 1 




-MTt 
-ALP 



0.00 1 ' -« ■ i 1 1 , 

0** ^ J? 0** ^ ^ ^ ^ 

fe£ (mg/ml) 



100 



80 - 



iioJ 60 

n-j 40 

20 • 



^Vi 2 



0.0001 0.001 0.01 0:1 

fe£L (mg/ml) 



- 18 - 




- 19 - 



# 



# 



h*i ^-2003 -0031418 



7 



1.26+5 
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